The vesicle- and target-SNARE proteins that mediate Glut4 vesicle fusion are localized in detergent-insoluble lipid rafts present on distinct intracellular membranes.
Insulin stimulates the fusion of intracellular vesicles containing the glucose transporter Glut4 with the plasma membrane in adipocytes and muscle cells. Glut4 vesicle fusion is thought to be catalyzed by the interaction of the vesicle soluble N-ethyl-maleimide-sensitive fusion protein attachment protein receptor VAMP2 with the target soluble N-ethyl-maleimide-sensitive fusion protein attachment protein receptors SNAP-23 and syntaxin 4. Here, we use combined membrane fractionation, detergent solubility, and sucrose gradient flotation to demonstrate that the large majority (>70%) of SNAP-23 and a significant proportion of syntaxin 4 ( approximately 35%) are associated with plasma membrane lipid rafts in 3T3-L1 adipocytes. Furthermore, VAMP2 is shown to be concentrated in lipid rafts isolated from intracellular membranes. Insulin stimulation had no effect on the plasma membrane raft association of SNAP-23 or syntaxin 4 but promoted VAMP2 insertion into plasma membrane rafts. Immunofluorescence analysis revealed that SNAP-23 was clustered at the plasma membrane and almost completely segregated from the transferrin receptor. SNAP-23 distribution seemed to be distinct from caveolin-1, and clusters of SNAP-23 were dispersed after cholesterol extraction with methyl-beta-cyclodextrin, suggesting that the majority of SNAP-23 is associated with non-caveolar, cholesterol-rich lipid rafts. The results described implicate lipid rafts as important platforms for Glut4 vesicle fusion and suggest the hypothesis that such rafts may represent a spatial integration point of insulin signaling and membrane traffic.